Hiatus hernia is a condition involving herniation of the contents of the abdominal cavity, most commonly the stomach, through the diaphragm into the mediastinum. In the United States, hiatus hernia was listed as a primary or secondary cause of hospital admissions in 142 of 10 000 inpatients between 2003 and 2006. 1 However, the exact prevalence of hiatus hernia is difficult to determine because of the inherent subjectivity in diagnostic criteria. Consequently, estimates vary widely-for example, from 10% to 80% of the adult population in North America. 2 It is, however, accepted that the prevalence of hiatus hernia parallels that of obesity and that it increases with age. The typical symptom of hiatus hernia is gastroesophageal reflux (heartburn, regurgitation). Less common symptoms are dysphagia, epigastric or chest pain, and chronic iron deficiency anaemia. This clinical review summarises the current evidence for the diagnosis and management of hiatus hernia.
What is hiatus hernia and how is it classified?
The esophagus enters the abdomen through the diaphragmatic hiatus, anchored at the level of the esophagogastric junction by the phrenoesophageal membrane, which also fills the potential space within the hiatus. The hiatus is vulnerable to visceral herniation because it is directly subject to pressure stress between the abdomen and the chest. The diaphragmatic margin of the hiatus is formed by the right diaphragmatic crus. The right crus and lower esophageal sphincter together form the esophagogastric junction, which acts as a barrier against the reflux of gastric content into the esophagus.
Hiatus hernias are subdivided into sliding hernias (85-95%) and paraesophageal hernias (5-15% overall) . In cases of sliding hiatus hernia, the diaphragmatic hiatus dilates allowing the cardia of the stomach to herniate upward (fig 1) . Paraesophageal hernias are less common (5-15% of all hiatus hernias, fig 1) . The defining characteristic of a paraesophageal hernia is asymmetry, such that the herniated viscera, be that stomach, colon, spleen, pancreas, or small intestine, herniates adjacent to the native
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• Link to this article online for CPD/CME credits Sliding hiatus hernias may also lead to bleeding and chronic iron deficiency anemia as a consequence of Cameron erosions. 16 17 These linear gastric erosions can occur on the rugae where they cross the hiatal constriction, especially with large hernias.
When should patients with suspected hiatus hernia be referred?
In the absence of symptoms potentially related to hiatus hernia there is no indication to pursue a diagnosis of hiatus hernia. Even with typical symptoms of GERD (heartburn, regurgitation), but no alarm signs (dysphagia, weight loss, bleeding, anemia), empiric treatment with proton pump inhibitors without diagnostic testing is standard practice. 18 Specialist referral is necessary if symptomatic treatment is ineffective or there are alarm signs that might be experienced by patients with hiatus hernia but could be related to ulcers, tumours, or strictures. Hence affected patients should be evaluated using upper endoscopy. Indications for non-urgent upper endoscopy include age greater than 50 years with longstanding symptoms of reflux and atypical symptoms of GERD (chest pain, epigastric pain, postprandial fullness, nausea, or retching).
How is hiatus hernia diagnosed?
Typically, hiatus hernia is intermittent, especially when small. Intermittency coupled with an element of subjectivity in distinguishing a small hernia from normal with all investigational techniques results in a circumstance in which no investigational technique has a definable sensitivity or specificity for the detection of hiatus hernia. The main indication for these investigations is to rule out potential complications of hiatus hernia and to detect other possible diagnoses such as ulcers, strictures, or tumours.
Endoscopy
The clinical indications for endoscopy of the upper gastrointestinal tract include symptoms typical of GERD but that are refractory to treatment, alarm signs (dysphagia, bleeding, weight loss, anemia), or symptoms in patients older than 50 years. 18 In the absence of symptoms, there is no clinical indication to systematically search for hiatus hernia. There is no absolute contraindication for upper gastrointestinal endoscopy. Major complications such as perforation or aspiration are rare, occurring in less than 1 per 1000 cases.
Sliding hiatus hernia is diagnosed when the apparent separation between the squamocolumnar junction (the transition from esophageal to gastric epithelium) and the constriction formed as the stomach traverses the hiatus is greater than 2 cm. Asking patients to inspire while the proximal stomach is observed might help to localize the hiatus. Dilation of the hiatus can also be seen from a retroflexed view. However, the endoscopic diagnosis of hiatus hernia has limitations: the esophagogastric junction is mobile (for example, with swallowing, breathing, and straining), which may lead to intermittent hernia; metaplasia (Barrett's esophagus) or inflammation can make it difficult to localize the native squamocolumnar junction; and excess air insufflation of the stomach might exaggerate the size of the hernia.
What are the symptoms?
Hiatus hernia can exacerbate gastroesophageal reflux by several mechanisms. Separation between the lower esophageal sphincter and crus can lead to an impaired antireflux barrier, 12 particularly in circumstances of acute intra-abdominal pressure, as occurs with bending or coughing. Acidic gastric juice layered on top of recently ingested food and extending into the hernia, the "acid pocket," may then reflux into the esophagus. 13 Once reflux has occurred, hiatus hernia impairs the mechanism of esophageal acid clearance. Hence, increasing size of the hernia is associated with greater exposure to esophageal acid both by increasing the occurrence of reflux and by impairing the process of esophageal acid clearance. 14 No symptom is specific for hiatus hernia. However, the presence of hernia might be suspected with symptoms of gastroesophageal reflux, including heartburn, regurgitation, or dysphagia. In cases of paraesophageal hernia, dysphagia may be caused by the herniated stomach compressing the distal esophagus, resulting in an extrinsic mechanical obstruction. Sliding hiatus hernia may also promote dysphagia secondary to stasis in the herniated stomach, or functional obstruction at the level of the crural diaphragm, or both. 15 Though the major importance of sliding hernias is their association with gastroesophageal reflux disease (GERD), the main clinical importance of paraesophageal hernias lies in their potential for obstruction, ischemia, or volvulus. 2 Paraesophageal hernias either cause no symptoms or are associated with non-specific, intermittent symptoms such as chest pain, epigastric pain, postprandial fullness, nausea, and retching; symptoms potentially related to ischemia or obstruction. A hiatus hernia is a ≥2 cm separation between the B ring and the hiatus (distance indicated by black bracket). The B ring is variably present; in its absence the demonstration of rugal folds traversing the diaphragm is used as the defining criterion for hiatus hernia. In paraesophageal hernia (right) the leading edge is the gastric fundus, and the squamnocolumnar junction maintains its native position unless it is a mixed type, in which case there are both sliding and paraesophageal elements. Note the rugal folds traversing the hiatus and that the herniated stomach is asymmetrical and is twisted EDUCATION CLINICAL REVIEW a hiatus hernia. Risks of functional testing are minimal. High resolution manometry with topographic pressure plotting depicts the pressure profile across the esophagogastric junction (fig 2) , helping to locate the crural diaphragm and the lower esophageal sphincter 20 in real time, potentially making it a more accurate depiction of the relation between these structures; a separation greater than 2 cm between these defines hiatus hernia. However, separation between lower esophageal sphincter and the crural diaphragm might also be intermittent. Hence, as with endoscopy and radiology, the accuracy of high resolution manometry in the diagnosis of hiatus hernia is not perfect. Manometry also verifies the integrity of esophageal peristalsis, which is considered essential before undergoing fundoplication surgery. Reflux monitoring is not useful in diagnosing hiatus hernia, but it is indicated to verify the presence of pathological GERD in the absence of high grade reflux esophagitis.
What are the treatment options?
Not all hiatus hernias cause symptoms and in the absence of symptoms, treatment is rarely indicated. Paraesophageal hernias might be considered for treatment because of potential catastrophic complications. 21 Otherwise, drug treatment of hiatus hernia aims to limit the consequences of GERD. The surgical approach consists of restoring the stomach into the abdominal cavity and compensating for anatomic abnormalities to approximate normal physiology of the esophagogastric junction.
Medical approach
Alleviation of the symptoms of GERD is the cornerstone for treatment of hiatus hernia. This is usually achieved indirectly with drugs that inhibit gastric acid secretion, thereby preventing symptoms or complications related to the reflux of gastric acid into the esophagus. Proton pump inhibitors (PPIs) are the most potent inhibitors of gastric acid secretion and the most effective drugs to treat reflux esophagitis and typical symptoms of GERD. [22] [23] [24] Histamine 2 receptor antagonists and antacids are alternatives to PPIs, though they are substantially less effective. [22] [23] [24] As reflux is usually a chronic problem and the treatment approach of inhibiting acid secretion is compensatory rather than curative, long term PPI treatment of GERD is more the rule than the exception. The usual recommendation is to use the minimal PPI dose that is sufficient to control symptoms. Some patients even prefer on-demand treatment for intermittent symptoms, a practice common in the United States, where PPIs are now available without prescription. Adverse effects of PPIs include headache (<5%), diarrhea (<5%), and an increased susceptibility to gastrointestinal pathogens, including infectious gastroenteritis, and colitis caused by Clostridium difficile. 25 Severe adverse events include rare cases of acute interstitial nephritis and reversible severe hypomagnesemia. Long term treatment may predispose to osteopenia and small intestinal bacterial overgrowth, although supportive evidence for this is weak.
Histamine 2 receptor antagonists, antacids, and alginate-antacid combinations can reduce postprandial exposure of the esophagus to acid 26 and thus decrease the Upper gastrointestinal endoscopy is essential in the evaluation of potential complications from hiatus hernia that may explain symptoms (bleeding, dysphagia, pain). The size of the hiatus hernia is the main determinant of the presence and severity of esophagitis. 19 Cameron erosions should be considered in cases of chronic anemia or bleeding, or both. Even without visualization of these, the finding of a large hiatus hernia in association with a normal colonoscopy result, otherwise normal upper gastrointestinal endoscopy result, and normal capsule endoscopy (small bowel endoscopy using the ingestion of a capsule) result might be considered an adequate explanation for iron deficiency anemia, with intermittent Cameron erosions being a diagnosis of exclusion.
Radiologic imaging
Hiatus hernia can be diagnosed by radiology of the upper gastrointestinal tract (fig 1) , albeit with poor sensitivity for mucosal complications. Radiology is usually indicated in the presurgical evaluation. Risks are related to radiation exposure and allergy to barium or iodine. Pregnancy is a contraindication. Computed tomography is not a standard procedure in patients with hiatus hernia. It might be useful in the assessment of gastric volvulus in cases of paraesophageal hernia and the detection of other herniated organs. Hiatus hernia might also be found by chance during computed tomography for another indication.
High resolution manometry and reflux monitoring Functional esophageal testing using manometry (assessment of esophageal contractile function using an esophageal catheter) and reflux monitoring (assessment of reflux of gastric content into the esophagus using an esophageal catheter) is indicated when surgery is being considered to control symptoms of gastroesophageal reflux related to EDUCATION CLINICAL REVIEW to severe. The risk of major complications or death is about 1-2%. Importantly, efficacy data from community practice report that up to 30% of patients resume treatment with PPIs within five years of antireflux surgery, 29 and accumulating evidence suggests that the risk of recurrence is much greater in the presence of abdominal obesity. 30 Redo fundoplication is also common, accounting for up to 50% of operations performed at some referral centres. 31 Laparoscopic repair of paraesophageal hernia is a complex operation because in many cases the associated anatomic distortion is severe. 33 Surgery includes complete resection of the hernia sac from the mediastinum, mobilization of the esophagus, closure of the hiatus (sometimes using mesh), and fundoplication. Given this complexity, the risk of surgery must be balanced against the underlying risk of complications from paraesophageal hernia, 28 currently a topic of considerable controversy. Few data are available on the risk of progression from asymptomatic to symptomatic paraesophageal hernia: it might be around 14% per year. 28 However, the risk of developing acute symptoms that require emergency surgery is less than 2%. Finally, the mortality rate associated with repair of paraesophageal hiatus hernia might be up to 5% when surgery is performed in an emergency situation. The recurrence rate for paraesophageal hernia after repair is up to 50% at five years. symptoms of GERD. 22 These treatments might be utilized in an on-demand fashion by patients with moderate symptoms or as add-on treatment if symptoms occur despite PPI treatment.
Minimal evidence supports the efficacy of prokinetic drugs as monotherapy or as add-on treatment in patients with GERD. Guidelines do not recommend the use of metoclopramide or domperidone in uncomplicated GERD and even advise against metoclopramide because of potential neurologic side effects, including tardive dyskinesia. 23 QT prolongation possibly leading to lethal cardiac arhythmias is another potentially dangerous side effect limiting the usefulness of dopaminergic or serotonergic prokinetics (domperidone, cisapride) in the treatment of GERD. 24 Though modifications to lifestyle are routinely advocated, evidence supporting their effectiveness is generally weak. 22 Nonetheless, they should be selectively advised according to patients' circumstances. Lifestyle modifications entail weight loss, avoidance of specific "trigger" foods, smaller meals, not eating late in the evening, and postural adjustments such as remaining upright after eating and elevating the head of the bed for sleep. Raising the head of the bed by 6-8 inches (15-20 cm) and avoidance of food three hours before bedtime are especially pertinent for patients who are prone to symptoms at night.
Surgical approach
Surgery is the only way to restore herniated organs into the abdominal cavity and to compensate for the functional abnormalities associated with hiatus hernia. The standard procedure is currently laparoscopic fundoplication. The essential components of this technique are mobilization of the distal esophagus, reduction of the associated hiatus hernia, and either partial (Toupet 270°) or complete (Nissen 360°) fundoplication around the esophagus ( fig  3) . 27 Recent guidelines emphasize that surgical repair of a sliding hernia is not necessary in the absence of GERD. 28 When symptoms of GERD and sliding hiatus hernia are present, surgical treatment might be considered for patients with persistent regurgitation despite medical treatment, symptoms such as chronic cough that prove refractory to PPI treatment, intolerance to PPIs, or (rarely) refractory esophagitis. The main side effects of fundoplication are dysphagia and bloating, which vary in severity from mild 
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